Objective: Inflammatory bowel disease (IBD) is associated with elevated levels of anxiety and depression and a reduction in health-related quality of life (HRQoL). Nonadherence to treatment is also frequent in IBD and compromises outcomes. Religious coping plays a role in the adaptation to several chronic diseases. However, the influence of religious coping on IBD-related psychological distress, HRQoL, and treatment adherence remains unknown. Method: This cross-sectional study recruited 147 consecutive patients with either Crohn's disease or ulcerative colitis. Sociodemographic data, disease-related variables, psychological distress (Hospital Anxiety and Depression Scale), religious coping (Brief RCOPE Scale), HRQoL (WHOQOL-Bref), and adherence (8-item Morisky Medication Adherence Scale) were assessed. Hierarchical multiple regression models were used to evaluate the effects of religious coping on IBD-related psychological distress, treatment adherence, and HRQoL. Results: Positive RCOPE was negatively associated with anxiety (b = -0.256; p = 0.007) as well as with overall, physical, and mental health HRQoL. Religious struggle was significantly associated with depression (b = 0.307; p o 0.001) and self-reported adherence (b = -0.258; p = 0.009). Finally, anxiety symptoms fully mediated the effect of positive religious coping on overall HRQoL. Conclusion: Religious coping is significantly associated with psychological distress, HRQoL, and adherence in IBD.
Introduction
Inflammatory bowel disease (IBD) includes a group of chronic inflammatory diseases of the gastrointestinal tract. Crohn's disease (CD) and ulcerative colitis (UC) are among the most prevalent and impairing of these conditions. These illnesses become chronic at an early stage and are characterized by periods of remission and exacerbations. 1 In addition to their burdensome intestinal manifestations, both CD and UC present with a wide range of systemic manifestations, including constitutional symptoms, arthritis, weight loss, fever, and uveitis.
Depression and anxiety are often associated with IBD, and the prevalence of depression in IBD populations ranges from 15 to 30% 2,3 compared to a 14.6% lifetime prevalence of major depressive disorder in the general population worldwide. 4 Both clinical and experimental studies have confirmed that adverse life events, chronic stress, and depression may increase the likelihood of relapse in IBD patients. 5, 6 Nonadherence to treatment regimens has been reported to affect 7-72% of IBD patients. 7 Nonadherence is associated with an increased number of flares and additional elevation of healthcare utilization costs. 7 Psychosocial factors, including but not limited to depression, anxiety, the patients' beliefs about medication, and discordant doctor-patient relationships, are among the most consistently identified contributors to treatment nonadherence in this population. [7] [8] [9] In keeping with this view, identification of additional modifiable factors that may improve treatment adherence is a research priority.
Health-related quality of life (HRQoL) is also significantly impaired in people with IBD. 10, 11 Among individuals with IBD, HRQoL is influenced by the longitudinal profile of disease activity, 11 female gender, lower education, 12 clinical symptoms, and illness representations, 13 as well as by psychological distress, somatization, social support, and personality factors, including coping capacities. 10, 14, 15 Frequently, when facing the burden, stress, and limitations imposed by a chronic illness, patients find relief and control in a process referred to as religious coping. 16 Religious coping is linked to five key objectives: search for meaning, control, spiritual comfort, closeness to God and other society members, and change in life. 17 Religious coping strategies are classified as either positive or negative (i.e., religious struggle). Positive religious coping includes strategies that lead to beneficial effects: seeking God's love or protection, stronger connection with a transcendent power, seeking help in religious literature, seeking forgiveness, praying for others, or reappraisal of the stressor as a benefit. 18 However, some individuals face a coping process referred to as a ''spiritual struggle'', involving questions, doubt, and strain around sacred matters with the divine, within oneself, and with others. Specific manifestations of spiritual struggles include questioning God's existence, doubts concerning God's love or acts, or redefining the stressor as God's punishment or the act of an evil power.
The seminal work of Koenig et al. 19 with 577 medically ill hospitalized older adults showed that negative religious coping was related to poorer physical health, worse quality of life, and more depressive symptoms, whereas positive religious coping was associated with better mental health. Religious struggle was associated with greater psychological distress and impaired HRQoL in patients with end-stage renal disease. 20 Finally, religious struggle independently predicted death in a sample of elderly inpatients. 21 These findings highlight the importance of including religious coping parameters in the study of factors associated with a number of outcomes in the medically ill. To the best of our knowledge, no studies have investigated the influence of religious coping in adaptation to IBD. Thus, in the present study, we aimed to test the possible independent associations of religious coping with clinically significant levels of anxiety and depression, medication adherence, and HRQoL in a sample of adults diagnosed with IBD.
Method

Participants
The sample comprised 147 consecutively enrolled patients with a confirmed diagnosis of IBD. Patients were receiving regular outpatient care at the gastroenterology service of Hospital Universitá rio Walter Cantídio (HUWC), Fortaleza, Brazil. The diagnosis of either CD or UC was confirmed by clinical (gastroenterologist assessment), endoscopic (upper and lower gastrointestinal endoscopy), radiological, and pathological evidence (biopsy specimens reviewed by experienced pathologists), in accordance with widely accepted diagnostic criteria. 22, 23 Exclusion criteria were: unconfirmed diagnosis of IBD, current hospitalization, dementia and cognitive impairment (as assessed by the Brazilian Portuguese version of the Mini-Mental Status Examination; the cutoff score was 24, except for illiterate subjects, where the cutoff score was 20), 24 inability to understand the instruments or to provide informed consent, and comorbid psychotic or substance use disorders. All participants underwent a structured diagnostic interview (through the Brazilian Portuguese version of the Mini International Neuropsychiatric Interview) 25 with a research psychiatrist (THF). The estimated sample size required for the intended multivariate analyses for a maximum of 15 predictors, a desired significance level of 0.05 (alpha), a medium anticipated effect size (F 2 = 0.15), and a desired statistical power of 0.8 was approximately 140. Of 155 patients invited, 150 were eligible and 147 agreed to participate (response rate, 98%). Participants and non-participants did not statistically differ regarding major sociodemographic variables (data available upon request). All participants provided written informed consent. This study was approved by the HUWC ethics committee.
Measures
Clinical data were obtained from patients' records using a standardized data collection form. Disease-related variables included time since diagnosis, relapse rate, history of hospitalizations and surgical interventions for IBD, as well as disease activity/severity measures. The relapse rate was based on the number of relapses within the last 2 years and was classified as follows: low (two relapses or fewer during the last 2 years, reflecting a mean annual relapse rate of one or fewer), moderate (three to five relapses, reflecting a mean annual relapse rate of one to three), or high (six or more relapses during the last 2 years, reflecting a mean annual relapse rate of three or more). Disease activity/severity was estimated based on the assessment of relevant clinical variables by the treating gastroenterologist. For patients with CD, disease activity was assessed by means of the Crohn Disease Activity Index (CDAI) 26 ; scores above 150 are indicative of active disease. For patients with UC, disease severity was assessed according to the six criteria proposed by Truelove & Witts. 27 A score of 6 on the Truelove-Witts Ulcerative Colitis Severity Index (TWT) is indicative of mild disease severity, whereas scores above 6 are indicative of moderate or severe disease. A common measure of disease activity/severity applicable to both diseases (i.e., CD and UC) was generated, and a categorical variable labeled disease in remission was coded as follows: yes (i.e., mild disease activity/severity; CDAI score o 150 or TWT score p 6, accordingly) or no (i.e., moderate or severe disease activity/severity; CDAI score X 150 or TWT score 4 7, accordingly).
Religious coping was assessed using the Brief RCOPE Scale, 28 which is a 14-item questionnaire developed by Pargament et al. 29 The Brief RCOPE Scale evaluates positive and negative religious coping on a four-point Likert scale. The items for the Brief RCOPE Scale were directly obtained from the validated Brazilian Portuguese version of the complete RCOPE instrument 30 (as advised by author KIP). We also assessed its factor structure and internal consistency in the present sample.
Psychological distress symptoms, namely anxiety and depression, were assessed with the validated Brazilian Portuguese version of the Hospital Anxiety and Depression Scale (HADS). 31 The HADS is comprised of 14 items equally distributed between anxiety (HADS-A) and depression (HADS-D) subscales. Each item of the HADS is rated on a four-point Likert scale. A score X 8 indicates clinically significant symptoms of anxiety or depression, accordingly. 31 Cronbach's alpha coefficients for the present sample were 0.81 for HADS-A, 0.67 for HADS-D, and 0.83 for the entire scale.
HRQoL was evaluated with the validated Brazilian Portuguese version 32 of the World Health Organization Quality of Life instrument-Abbreviated version (WHO-QOL-Bref). The WHOQOL-Bref is a generic instrument composed of 26 items assessing overall HRQoL and satisfaction with health as well as physical health, psychological health, social relationships, and environment. 19 Each item is rated on a five-point Likert scale and the scores are transformed on a scale from 0 to 100. A higher score indicates better HRQoL. Cronbach's alpha coefficients for the present sample ranged from 0.64 to 0.75 for the subscales and 0.86 for the whole instrument.
Self-reported medication adherence was assessed with the validated Brazilian Portuguese version 33 of the eightitem Morisky Medication Adherence Scale (MMAS-8). The MMAS-8 consists of one item addressing adherent behavior and six items addressing non-adherent behaviors, rated as 0 (yes) or 1 (no), as well as an additional item also addressing non-adherent behavior, rated on a four-point Likert scale. Higher total scores indicate higher self-reported adherence. Previous studies suggest that the MMAS-8 may be a valid instrument for assessing medication adherence in IBD. 8, 34 Statistical analysis
The Brief RCOPE Scale was not validated for use in IBD samples. Therefore, we assessed its factor structure and internal consistency in the present sample. An exploratory principal component factor analysis was performed with varimax rotation. Subscales were identified whenever items loaded sufficiently on a component with an eigenvalue above 1.5 and factor loadings for the contributory items above 0.40. Internal consistency (i.e., Cronbach's alphas) was also determined.
Descriptive summary statistics for all variables were calculated (Table 1) . Normality was tested by the Kolmogorov-Smirnov test. Non-normally distributed (i.e., continuous) variables underwent either logarithm or square root transformation. Following such procedures, all variables had normal distribution. Comparisons between CD and UC were performed by means of two-tailed t tests and chi-square tests as appropriate. Univariable analyses were next carried out to assess the associations of all variables with psychological distress, HRQoL, and treatment adherence.
To assess independent associations of religious coping with psychological distress symptoms, medication adherence, and HRQoL, a series of hierarchical multiple regression models were built. The independent (a prioriselected) variables were positive and negative religious coping measures, adjusted for background and diseaserelated variables. Background variables (age, sex, race, religion, marital status, education, and gross monthly income) were entered in step one and disease-related variables (time since diagnosis, relapse rate, previous hospitalization due to IBD, previous surgical procedure for IBD, and whether or not the disease was in remission) in step two, followed by RCOPE scores in step three. Considering that psychological distress may influence HRQoL, an additional step (i.e., step four), including psychological distress symptoms (i.e., anxiety and depression), was added in analyses that evaluated independent associations of RCOPE and HRQoL. Thus, we were able to test whether psychological distress symptoms mediate the relationship of RCOPE with HRQoL. All tolerance values in the hierarchical regression analyses were 4 0.2 and all variance inflation factors o 2, thereby indicating that multicollinearity was not a source of bias in the regression models.
Hierarchical analyses involving the HRQoL components as criterion variables showed that psychological distress symptoms may mediate the relationship of RCOPE with HRQoL. Thus, formal mediation analyses and Sobel tests were next performed using the ''process'' procedure developed by Hayes 35 to confirm whether the effect of religious coping on HRQoL is mediated by psychological distress symptoms. All analyses were carried out in SPSS version 20.0. The statistical significance level was set at p o 0.05.
Results
Sample characteristics
The characteristics of the sample are summarized in Table 1 . Importantly, 73.5% of participants were Roman Catholic, while 18.3% (n=27) were Protestants. More than one-quarter of participants (25.2%) presented clinically significant levels of anxiety, while 24.5% had significant depressive symptoms. Patients with CD had a higher relapse rate during the last 2 years (p = 0.023), and significantly more CD patients had undergone previous surgery (p o 0.001). Moreover, significantly fewer CD patients were in remission (3.1% vs. 66.3%, p o 0.001). Finally, CD patients' overall (p = 0.008) and mental (p = 0.030) HRQoL were more impaired compared to those of UC patients.
Psychometric properties of the Brief RCOPE Scale
The whole sample utilized positive religious coping strategies more than religious struggle (Table 2) . Principal component analysis of the Brief RCOPE Scale revealed a Kaiser-Mayer-Olkin (KMO) statistics of 0.83 and a significant Bartlett's test for sphericity (w 2 (91) = 819.40; p o 0.001), supporting the factorability of the correlation matrix. Inspection of the scree plot revealed two large components, indicating a two-factor structure. A twocomponent extraction with varimax rotation revealed that the first factor, positive religious coping, explained 31.8% of variance, whereas the second factor, religious struggle, explained an additional 19.1% of the variance. All items loaded significantly on the expected factors (Table 2 ). Cronbach's alphas were 0.87 for factor I and 0.74 for factor II ( Table 2) .
Associations of religious coping with psychological distress and medication adherence Both positive and negative religious coping were significantly associated with anxiety symptoms; these associations remained significant throughout the hierarchical steps applied ( Table 3) . As shown in Table 3 , in the final model, being older (p = 0.040), having longer disease duration (p = 0.013), a higher relapse rate (p = 0.007), lower positive religious coping (p = 0.007), and higher negative religious coping (p = 0.018) were significantly and independently associated with the severity of anxiety symptoms. A similar analysis revealed significant associations of depressive symptoms with older age (p = 0.044), longer disease duration (p = 0.030), lower positive religious coping (p = 0.007), and higher negative religious coping (p = 0.018) ( Table 3) .
Negative religious coping (p = 0.009) was the only variable significantly and independently associated with self-reported medication adherence in the final model (Table 3) . However, the final model was not significant overall (p = 0.180), due to redundant predictors. Therefore, variables that made small contributions to the model, namely age, surgery, positive religious coping, and anxiety, were dropped. In this modified final model, negative religious coping remained the only significant correlate of self-reported adherence (p = 0.005), with the model being statistically significant (p = 0.045) ( Table 3) .
Associations of religious coping and psychological distress with HRQoL
In the final model, anxiety was the only significant variable independently associated with overall HRQoL (Table 4) .
A similar set of analyses for satisfaction with health (Table 4) showed that demographic (model 1) and disease (model 2) variables explained 16.4% of the variance (p = 0.044); UC patients manifested better satisfaction with health (p o 0.01). Addition of religious coping (model 3) increased the variance by 2%, with positive religious coping significantly associated with satisfaction with health. The addition of anxiety and depressive symptoms (model 4) rendered the previous significant association non-significant, adding a further 17% to the variance explained. In the final model, having UC and less symptoms of anxiety were the variables significantly and independently associated with better satisfaction with health. Table 5 shows that, in the final model for physical HRQoL, a higher relapse rate and more severe anxiety symptoms were variables independently associated with poor physical HRQoL.
A similar analysis with mental HRQoL as dependent variable (Table 5) (Table 5 ).
Mediation analysis
All assumptions suggested by Baron & Kenny for a mediation effect were met, 37 as all pairwise partial correlations between the predictor (positive religious coping), the potential mediators (anxiety and depressive symptoms), and the outcome variables (certain aspects of HRQoL) were significant, after controlling for demographics and disease-related variables (results available upon request). Scores are presented as mean 6 standard deviation. Labels for religious coping methods were obtained from Devlen et al. 36 Principal component factor analysis of the Brief RCOPE Scale revealed two factors: factor I (positive religious/spiritual coping factor) and factor II (negative religious/spiritual coping factor). * Factor loadings obtained after varimax rotation. w Positive coping subscale score is the sum of the scores of the seven items that loaded in factor I, i.e., positive coping strategies. = Negative coping subscale score is the sum of the scores of the seven items that were loaded in factor II, i.e., negative coping strategies.
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As shown in Table 6 , anxiety symptoms fully mediated the effect of positive religious coping on overall HRQoL, satisfaction with health, and psychological HRQoL, and partially mediated the effect of positive religious coping on social relationships HRQoL. Depressive symptoms did not demonstrate any mediation effect on the association between positive religious coping and all aforementioned aspects of HRQoL.
Discussion
Individuals with IBD face significant limitations and burden imposed by their illness. A recent qualitative investigation proposed a framework model for informing the impact of IBD from a patient's perspective. 38 According to this study, individuals with IBD deal with several unique sources of distress, including the need to take medications, dietary restrictions, the need to maintain close proximity to a toilet (which is associated with stigma and embarrassment), the potential need to cancel commitments due to bowel symptoms, and impact on relationships (e.g., avoidance of dating). 38 The investigation of processes through which IBD patients deal with these stressors becomes important for improving outcomes. Its relevance for the adaptive process to chronic diseases notwithstanding, religious coping had not been previously studied in IBD samples. This study suggests that IBD patients utilize religious coping resources to adapt to the unique stressors they face.
In the present sample, IBD patients often drew on positive religious coping methods to deal with their illness. Negative religious coping (i.e., religious struggle) was less commonplace, yet both forms of coping held significant implications for outcomes. The results of the present study reveal that religious struggle is related to more psychological distress symptoms and lower treatment adherence. Conversely, positive religious coping was associated with lower levels of psychological distress and greater satisfaction with health, as well as with mental and overall HRQoL. These findings are consistent with those generated in studies of patients dealing with several other chronic disease states. 20, 21 A recent longitudinal survey indicated that religiousness and spirituality, but not church attendance, are associated with thicker cortices in regions related to mood regulation, arguably conferring resilience in individuals at risk of developing depression. 39 Thus, neurobiological factors could also partly explain the association of positive religious coping and lower levels of psychological distress observed in this study. These results extend this research to the experiences of IBD patients and, more generally, underscore the salience of religious coping to our understanding of illness and its consequences.
Lower levels of anxiety mediated the beneficial effects of positive religious coping on quality of life. These findings indicate that, although religious coping may 36 Therefore, anxious cognitions may persist even in remitted IBD. We found that anxiety was a consistent independent predictor of worse HRQoL in several investigated domains (overall, satisfaction with health, physical HRQoL, and mental HRQoL). Depressive symptoms were also associated with poorer mental HRQoL. In fact, depression and anxiety are interrelated conditions in IBD. 40 Previous evidence indicates that psychological distress symptoms are independent correlates of impaired HRQoL across studies. 10, 11, 41 Given the importance of psychological distress symptoms such as anxiety to HRQoL, greater recognition of the ties between positive religious coping and lower levels of anxiety may be of practical value in fostering less distress and, in turn, greater HRQoL.
Psychological distress symptoms were not independent correlates of lower treatment adherence in our sample. This finding is consistent with a recent large cross-sectional study. 42 Other psychosocial factors may in fact be more closely related to nonadherence in IBD. These factors include, for example, belief of necessity for medication and lower concerns towards medication. 42 In the present study, we found that religious struggle was an independent correlate of poorer adherence. Religious struggle may in theory contribute to treatment nonadherence through several cognitions, such as the beliefs that ''God has abandoned me. No matter what I do, God had already turned His back on me.'' In fact, fatalistic cognitions related to religion may promote nonadherence in other chronic medical conditions. 43, 44 Religious fatalism may develop as a non-adaptive response to chronic medical illnesses. 43 This study has some limitations that should be recognized. First, the sample was largely composed of Roman Catholic Christian participants. Therefore, these results are not generalizable to other religious denominations. Second, the cross-sectional design of this investigation could not establish a causal relationship between religious coping and the outcomes assessed. Third, other intervening variables not measured in the present study might contribute to some of the observed effects. For example, social support may mediate some of the effects of positive coping on psychological distress. 45 Fourth, this was a single-center study. Finally, we used an indirect measure of treatment adherence (MMAS-8).
Despite these limitations, the present study opens important avenues for research and practice. This work suggests that gastroenterologists and consultation-liaison psychiatrists should consider religious coping strategies in IBD patients, as this construct may independently influence important illness-related outcomes -namely, psychological distress symptoms and treatment adherence. This study also paves the way for future research directions. For example, prospective studies could be conducted to confirm the causality of the observed associations. Furthermore, psycho-spiritual interventions designed to support positive religious coping and to prevent or treat religious struggle may directly alleviate psychological distress and improve treatment adherence in IBD, while being of indirect benefit for improving IBD-related HRQoL.
